The distal glutamic acid as an acid-base catalyst in the distal site of horseradish peroxidase.
The distal His is an essential amino acid residue as a general acid-base catalyst for peroxidase reaction cycle. However, the x-ray structure of chloroperoxidase revealed that Glu is located near the heme, suggesting that the carboxyl group also assists cleavage of O-O bond in peroxides. In this paper, we examined functional and structural properties of a horseradish peroxidase mutant having Glu instead of the distal His. Although this amino acid replacement depressed reaction rate with H2O2 and oxidation activity for guaiacol, the mutant still exhibited much higher activity than mutants in which the distal His was replaced by hydrophobic amino acid. Kinetic measurements suggest that the proton abstraction is decelerated in the mutant due to large fluctuation of the carboxyl group of the distal Glu. Therefore, we can conclude that Glu can be a potent acid-base catalyst for peroxidase reaction cycle, if the carboxyl group can be fixed at the optimum position.